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Abstract
The effectiveness of the collective learning that takes place in modern housing developments can play a major role in 
terms of housing performance. Building performance evaluation (BPE) currently does not address the type and 
quality of collective learning processes happening within a community in relation to occupants using their new 
homes. A Social Learning Tool is proposed to extend BPE methodology and provide a framework to help researchers 
better understand the nature and degree of home user collective learning and community involvement which can in 
turn enhance the BPE process. A first partial application of the tool to six case study dwellings within a low carbon 
development in Leeds allowed identification of barriers and opportunities for collective learning.
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1. Introduction
Moving into a new dwelling involves a learning phase of interacting with the fabric and systems 
provided that determines home use habits and patterns. The introduction of increasingly complex 
mechanical and electrical systems into residential buildings inevitably creates a new set of challenges for 
home users and governing bodies [1]. To stay in control of the internal environment users need new skills 
and understanding that go beyond the tacit knowledge built up over time in previous accommodation. 
Variations between adopted habits and patterns are a major factor behind a 300% difference in energy 
performance observed between exactly the same houses [2]. Such differences are crucial given the energy 
use reduction strategy in housing in the UK, based on a 29% reduction on 2008 carbon dioxide emissions 
by 2020 [3]. Efficient home use should achieve comfort while minimizing energy consumption. In the
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longer term it will need to include appropriate maintenance strategies and user capacity building to cope
with unexpected circumstances such as climate change extreme events.
Home use learning is predominantly seen by the industry as an individual linear process beginning with 
a home demonstration tour, followed by mastering the skills using a Home User’s Guide (HUG) with a
clear objective: to close the gap between the user’s understanding and the design intention [4]. There are 
four major assumptions that limit this learning process: firstly, that the design model, systems and controls 
provided actually match users’ needs; secondly, that all systems work well; thirdly, that the learning 
support provided is correct and presented in a way that enhances users’ understanding and fourthly, that 
the users engage in the learning process effectively. Any failure in these areas can lead to a basic
misunderstanding or preserve the user within a state of ‘unknown unknowns’, leading to inefficient home 
use habit formation. This existing model is limited given that collective communication focused on home 
use learning is not encouraged, even though it could solve individual problems.
It is people rather than buildings that use energy [5] and in collective housing developments it is how 
those people govern their own development which can make a difference in terms of impact on planetary 
resources [6]. To date, domestic building performance evaluation (BPE) has been largely concerned with 
the performance of the buildings themselves and the response of individual occupants [7] with little 
evaluation of collective understanding. It is increasingly recognised, however, that the effectiveness of the 
collective learning that takes place in housing developments can play a major role in terms of housing 
performance [8].
When occupants move into a new housing development they are simultaneously faced with a similar 
set of challenges. However, their skills, time resources and motivation to tackle these challenges may vary 
substantially. In order to understand the type and quality of collective learning that may be happening 
within a community, a Social Learning (SL) tool is proposed here as an extension of the current BPE
framework and its methods [9]. This paper covers initial development of an analytical framework for the 
tool and identifies components necessary to understand social interactions, opportunities and barriers for 
collective learning of efficient home use.
2. Social Learning Tool conceptual framework
One way to understand the term social learning is Sørensen’s ([10] p.6) useful definition: ‘[Social 
learning] can be characterised as a combined act of discovery and analysis, of understanding and giving 
meaning, and of tinkering and the development of routines. In order to make an artefact work, it has to be 
placed, spatially, temporally, and conceptually. It has to be fitted into the existing, heterogeneous 
networks of machines, systems, routines, and culture.’ As Glad [11] points out, this relates to the 
following themes: user access to technology (physical and cognitive), communication (between users), 
trust (in technology and between users), social roles (of users), and co-production of technology. This 
paper is largely focused on the user access to technology in relation to communication between users.
The developed SL conceptual framework looks at the actual phase of home use learning (early 
occupancy) but also considers the earlier stage when a housing group is first established and its ethos, 
identity and structure are defined (Fig. 1). The framework identifies two major areas of home use 
learning: observational learning and development of new ideas. Observational learning embraces skills 
and knowledge that already exist and can be acquired through observation and imitating a behavior. The 
term derives from social learning theory [12] which distinguishes three elements of the process: attention, 
retention and reproduction. The home demonstration tour is an explicit example of observational learning.
Its efficiency can be increased through securing a focused atmosphere (attention), hands on experience 
(reproduction) and a good HUG for future reference (retention). Long term focus (attention) on home use 
learning depends on awareness of the goals of the whole process. Awareness may be built through 
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following and understanding one’s own energy and water consumption and referring this to relevant 
benchmarks.
Fig. 1. Social learning tool conceptual framework showing scope covered in this paper 
Social learning theory also acknowledges the role of motivation in the learning processes highlighted 
by Badura [12]. In the SL framework, motivation to learn about efficient home use is linked with social 
pressure as well as potential savings on electricity and water bills. Motivation is also directly linked with 
decision making process within a community, which is instrumental for collective home use learning. 
System learning, experimentation, polycentricity and participation have all been identified by Biggs et al. 
as key attributes of a resilient governance model [13]. Achieving co-evolutionary adaptivity, defined by 
Stevenson et al [14] as ability for buildings and users to mutually develop their ability to respond to
changes through time, including climate change, is the principle aim of the SL framework. The decision 
making process concerning home use learning in the SL framework involves:
x Identifying areas for development through direct and developmental learning
x Seeking solutions: short and long term
x Introducing the most appropriate and efficient information flow within the group
x Identifying home use champions and supporting them
x Securing and storing lessons learned for future reference.
The collective learning may happen within a whole range of learning environments ranging from
individual trial and error and peer to peer learning, group meetings, and collective learning using internet 
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based tools. The SL framework maps these activities and aims to evaluate which environments work best 
for what type of learning. An understanding of the fabric and systems provided and their performance in 
homes is vital for researchers aiming to evaluate the home use learning stage, users’ needs and particular 
challenges. The proposed SL tool should therefore be applied in conjunction with a BPE or post 
occupancy evaluation (POE) of a residential development. 
3. Social Learning tool partial application
For a detailed understanding about the actual learning that is taking place in a housing group, a case 
study methodology is utilized [15]. LILAC in Leeds, England was selected for the collective home use 
learning study as it is an intentional community faced with a challenge of ‘low impact living’ in low 
energy housing. The SL tool development indicates the scope of analysis tied in with the SL conceptual 
framework (Fig. 1) that needs to be covered to understand home use collective learning practices within a 
community. At this stage only limited guidance is given on how to enhance the SL process. Specific aims 
for the SL case study research were to identify barriers and opportunities for collective learning through:
x Establishing whether there is a need and capacity for collective learning about efficient home use 
based on correlation of prior experiences with the technology provided, individual learning support 
available, perceived technical skills and control over the systems and actual individual practices - 9
months after initial occupation. This involved tracing the differences between case study dwellings in 
terms of user understanding and skills to control their internal environment– through analysis of 
Usability and Building Use Studies (BUS) surveys (described below), Relative Humidity (RH)
monitoring results and numerous on-site observations.
x Capturing the community’s efficient home use aspirations in the context of wider aims through review 
of internal documents, outreach activities and notes from on-site observations.
x Mapping the basic information flow practices deployed by the community.
LILAC is a co-housing community, established in 2006, with a vision of affordable low impact urban 
living and an aspiration to trigger change in a wider social and economic context. LILAC has always been 
engaged in a large variety of outreach activities on different levels to promote values and solutions for
future implementation by others. Its 35 adult members with 9 children moved into a new innovative 
housing development of 20 dwellings in spring 2013. The SL topics members actively embrace on a daily 
basis are expressed in community’s structure: the hub is the central point for 9 task teams. Each member 
is obliged to actively participate in two task teams. Individual time commitment is not logged and the 
system works based on mutual trust of equal effort but varied time resources. There is a hierarchical 
decision making process: the most vital ones are made through consensus at general meetings, while 
others are advised on by a task team and agreed at the hub level. In terms of ecological footprint the 
community’s attention covers construction fabric, home energy and water use, food, transport and 
consumer goods - a set of areas identified as key ones [16]. Low energy and water use was to be achieved 
through highly insulated air-tight buildings equipped supported by advanced mechanical and electrical 
(m&e) systems.
The SL tool initial analysis relates to 3 flats and 3 houses out of total 20 dwellings. The selection 
covers both major typologies in the development and demographic variation while keeping the fabric 
variables to a minimum: hence the selection of ground floor 1-2 bedroom flats and 3-4 bedroom semi-
detached houses. The building fabric is the same for all dwellings: pre-fabricated straw timber panel 
external walls and roofs, concrete ground floor slabs. The mechanical and electrical (m&e) systems used
are the same for all the flats and for all the houses respectively. They include mechanical ventilation with 
heat recovery (MVHR) - a heat recovery unit combined with a cooker-hood, gas central heating 
controlled by room thermostat, thermostatic radiator valves and photovoltaic panels for all the dwellings. 
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The flats have gas combi-boilers with central heating 24 hours manual programmers. The houses have a
hot water heating system consisting of unvented hot water storage tank heated either by solar thermal
panels or gas or an immersion heater as a backup. A heating/hot water programmer is provided. This 
paper focuses only on the MVHR system and its controls.
4. Correlation of results for MVHR
The SL tool application covered in this paper was carried out in conjunction with an in-depth POE of 
the development that the case study dwellings are part of. This helped to understand the context and 
evaluate potential for collective learning: the technical challenge the users were facing and support for
individual home use learning process provided [17]. None of the case study dwellings’ residents had prior 
experience with MVHR. LILAC did not commission a bespoke professional home handover procedure 
for its members. Instead it has invented a pioneering handover procedure. This involved the subcontractor 
responsible for m&e engineering and installation instructing selected LILAC members on the skills and 
understanding needed to make use of the systems installed as intended – to introduce users to the 
designer’s model [18]. These LILAC members were then to pass on their knowledge to all other 
members. As a result cost savings would be made compared to a typical handover procedure while the 
skills and understanding of home use would be shared within the community. This home demonstration 
tour was an explicit example of collective learning. The whole process was shadowed by the authors and 
resulting recommendations were fed back to LILAC. The main issues identified were lack of hands-on 
practice opportunity for participants (little reproduction), difficulty with focused atmosphere – excitement 
of the ‘moving-in’ day and group character of the demonstration (little attention), lack of demonstrator 
m&e expertise leading to some misconceptions being passed on. Contradictory advice was given on basic 
concepts of MVHR system operation, e.g. whether windows should be permanently closed or opened on 
hot days, or whether it was acceptable to interact with MVHR control panel to manually manipulate air 
flow levels in specific circumstances. The demonstrator was unaware that the installed MVHR system 
was equipped with a humidistat which automatically adjusted air flow level according to the RH. 
It was established that the initial HUG at an early occupancy stage contained only basic generic 
information about the m&e systems installed thus the SL retention stage was not supported. After a few 
months technical manuals were added but few found them useful. As a result the HUG’s guidance on
operating home and securing maintenance was negatively rated by all LILAC members. In fact, the 
handover process covered only 3 out of 6 case study dwellings thus half were inhabited without any 
induction process and had a poor HUG. The steep home use learning curve in early occupancy was thus
mainly an individual learning process and resulted in varied ventilation strategies being adopted by 
different users. In each of the six case study dwellings, an evaluative usability sub-study was utilised as 
developed by Stevenson et al [19] and further developed by the authors from an expert evaluation into an 
interview-based multiple choice user questionnaire with comment boxes to elicit quantitative and 
qualitative information. The usability survey grouped all user controls provided into 5 categories: MVHR, 
renewable controls, central heating & hot water, electricity & lighting, emergency & maintenance. It 
asked about user evaluation of each control against 8 criteria: clarity of purpose, location, understanding 
the operation, ease of use, labelling, feedback, fine-tuning and understanding of the need for interaction.
In this usability study, conducted 8 months after moving in, those who participated in a handover did not 
rate it as very useful in terms of acquiring skills and understanding to control and maintain their homes. 
Suggested reasons for the low score are the listed above handover main issues identified.
Table 1 correlates results from the usability survey with a BUS [20] survey and RH monitoring for the 
case study dwellings to help analyse the need and capacity for collective learning about efficient home 
use. Results from the usability survey reveal that there is a wide variation in skills and understanding of 
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controls’ use compared to perceived degree of control expressed in the BUS survey (Table 1). The 
usability survey shows that some users who have never interacted with most of controls, indicate no 
problems and perceive the systems to be ‘working ok’.
Table 1. Correlation of results for case study dwellings.
Case study dwelling
No.1 No.2 No.3 No.4 No.5 No.6
Average RH Nov 72% 75% 60% 60% 56% 55%
BUS survey
Winter comfort
1(dry)-7(humid) 2 3 2 2 4 3
Personal control 
over ventilation:
1(no control)-
7(full control) 7 6 6 4 6 5
Key comments: The houses 
are warm.
MVHR often off at 
night because of 
the noise. We 
often open 
windows and have 
MVHR off to save 
energy.
The temperature is 
very stable. Heating 
on timer: 2 hours in 
the evening. The 
floor is a bit cold. 
Don’t like lack of 
control of MVHR. No 
instructions given for 
MVHR. Have read 
installation manuals 
to understand better.
MVHR on a timer 
[low flow] to reduce 
noise in the night.
Would 
like to 
get smart 
app for 
more 
control.
Comfy temperatures 
and humidity.
MVHR is on all the 
time except when 
it’s hot and we open 
the windows.
Usability survey 
Skills &
understanding of 
controls’ use
low low medium high high medium
Key comments: Our controls 
were set up at 
the beginning 
and never were 
set up again 
because they 
have been 
working ok.
I have never 
used the heating 
programmer.
I do not know 
how it works.
MVHR unit control 
panel menu options 
seems limited + are 
not very clearly 
understandable for a 
non-technical home 
user.
All are standard 
controls I have used 
before. CH/hot water 
programmers lack an 
extend feature which 
is very useful when 
you want to put it on 
for half an hour.
No
comment
I don’t understand 
how the tanks work. 
I don’t know how to 
interpret the temp 
reading on the 
thermal tank or 
understand when I 
would use 
immersion heater.
Others, who do attempt to adjust system to their needs (e.g. reducing MVHR night time low air flow to 
save energy and reduce noise), are more critical of missing features and desire more control (Table 1).
Site observation of home use patterns and informal conversations identified that those who did not feel 
competent to use the controls provided, and at the same time were not satisfied with the systems’
functioning, found their own ways to cope with the situation, e.g. by switching the system off. In case 
study No.1 the residents mentioned persistent cold draft from the MVHR supply diffusers in bedrooms.
As they couldn’t control this they turned the MVHR off and opened the windows during the day instead,
although security reasons at ground floor flat restricted the time when windows were actually open. This 
home use pattern extended beyond free-running mode towards November. Windows opening behaviour 
was not directly monitored in this study. Instead, analysis is based on an extended BUS survey and on-
site observations every 8-9 weeks within 2-3 subsequent days, planned for June 2013 - July 2014. Custom 
questions developed by the authors and added to BUS survey captured the relationship between heating, 
ventilation and windows opening behaviour in 4 seasons. In case study No.2 the residents turned the 
MVHR off at night because they found the noise too disturbing. They did not try to set MVHR on lower 
setting to reduce the noise as residents did successfully in dwelling No.4 and No.5. The information about 
the lower MVHR setting option was eventually shared by a LILAC member, who figured out that 
possibility, with all the members via internal email – another example of a collective learning attempt. 
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However it was picked up and applied by only one other member – the one who declared very high skills 
for technical devices - 7 on a 1(very low)-7(very high) scale in the usability survey. This finding suggests 
that email may not be an effective means of collective learning about technical home use improvement 
issues for those not technically inclined. Physical demonstrations with guided hands-on experience might 
work better for them as a more encouraging learning environment.
The correlation of the usability survey results and on site observations with RH monitoring results 
reveals another hidden issue. In the two dwellings with low user skills to control the systems provided,
and prolonged periods of the MVHR being off, the monthly average RH levels monitored in bedrooms 
and bathrooms exceed the 65% RH threshold in the heating season set to prevent mould growth (see 
Table A2 in [21]). The average RH in No.1 for November 2013 was 72% and 75% in No.2, whereas it 
was within the 55-60% range in all the dwellings where users had a better understanding of the MVHR 
system (Table 1). Efficient natural cross-ventilation is possible in the kitchen/living area. However, the
bathroom window is inaccessible, thus switching the MVHR off increases the risk of high relative 
humidity (RH) levels. This suggests that a lack of skills and understanding to control these systems may 
lead to users developing home use patterns which lower the quality of internal environment. This finding 
requires further investigation as the MVHR air flow rate check was performed in only 2 of the 6 case 
study dwellings – the well performing ones in terms of RH. Major issues in terms of design and 
installation identified for all the dwellings do not explain the variation captured through RH monitoring. 
The possibility of poor performance being due to a system fault cannot be rejected at this stage. However,
it is evident from the studies that the occupants are neither aware of high humidity nor of the potential for 
improvement of their control of internal environment. The BUS survey shows that the users in the two 
humid flats rate air humidity in winter in their dwellings as dry – ‘2’ on a 1(dry) – 7(humid) scale (Table 
1). The survey also shows that those who have excessively high humidity levels say they have full control 
of ventilation system (Table 1). These findings suggest that some LILAC members are in a state of 
‘unknown unknowns’ that are difficult to reveal without confronting and comparing one’s own ways of 
coping with home use issues with those of others. This seems to be one of crucial potential benefits of 
applying the SL tool to enhance collective learning. The tool does not challenge the dissonance between 
the designer and user models [18] but seeks to help users overcome this barrier through collective 
learning.
5. Discussion of barriers and opportunities
LILAC constitutes a very well integrated community with a high level of communication skills. Out of 
20 BUS questionnaires returned (100%) 17 mention highly positive experiences of leisure, contact or 
support that the community offers. Members have numerous occasions to meet up: in the Common 
House, in the common open spaces between the blocks, and in the allotments. All members have access 
to the community notice board as well as internal mail and an on-line forum. The main means of 
information dissemination on home use to all members is via email. However, as discussed earlier, this 
means of communication may not be an efficient way to introduce users to home use adjustments. LILAC 
members were actively involved in developing an energy strategy to achieve the ‘low impact living’ goal 
and made recommendations to the contractor. However, since moving in the only collective discussions
focused exclusively on home use issues have been the home demonstration tour and an interim feedback 
meeting on the POE findings organized by the authors.
Interestingly, a wide range of variety in understanding of the homes’ performance can be observed 
across the case study households despite them having a member active in the hub group (No.5 and 6) or 
maintenance team (No. 3 and 5). Within a single task team there are members with high and low levels of 
understanding. This suggests that collective learning of home use within these environments has not been 
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fully deployed with a capacity and need for it to happen. Table 2 summarises the barriers and 
opportunities for collective learning identified through the initial SL tool analysis of LILAC. It ties in
with the SL conceptual framework by referring to selected elements of social learning process: 
motivation, observational learning, information flow, identified areas for development and seeking 
solutions (Fig.1). Other categories like ‘storing information for future reference’ will be analysed at later 
stage. The main issue at this stage appears to be lack of community focus on home use improvement and
the time to engage with this. As explained earlier, motivation is directly linked with an awareness of goals
(e.g. relevant benchmarks), understanding the saving potential on water and energy bills and being able to 
follow one’s own consumption. A basic difficulty is the pioneering character of this housing
development, however one opportunity might be for national co-housing networks to facilitate collective 
learning based on best practice national or international precedents within the group. Surprisingly, the 
potential for lowering bills is questioned in some of the BUS survey comments. Even though 85% of 
LILAC households claimed a lower consumption of energy compared to living in their previous 
accommodation, a few commented on the high standing charge that negated the expected financial
benefit. High standing charges undermine the effect on energy bills resulting from improved home use 
patterns. The self-awareness of household energy and water consumption varied significantly across the 
community. Ease of access to meters varied: water meters were the most difficult to read for all users and 
some claimed they had not received their water bill yet.
Table 2. Collective learning barriers and opportunities as observed in LILAC.
Category
                               Collective Occupant Learning 
Identified barrier Identified opportunity/potential
Observational 
learning
Attention: No clearly defined specific efficient home 
use goals + broad scope of outreach activities - no focus 
on home use improvement
Poor HUG – individual learning more difficult
Group meter readings and dissemination potential due to 
trust – ‘best practice’ approach possible within the group
High skills of using controls within the group  + intention 
to develop dissemination procedures
Motivation Limited link between low energy/ water consumption 
and low bills: energy tariffs with high standing charges 
and low unit cost + metered water consumption leading 
to higher bills than before even if lower use
Not all users involved benefit equally from engaging in 
collective home use learning process.
Varied level of understanding the bills – potential for 
greater knowledge dissemination
Strong pioneering ethos and ‘best practice’ ambition 
Intentional community around values of low impact 
living, self-reliance and connectivity –connect to SL 
Information 
flow/channels
Information overload leading to limited interest or 
missing out + limited time resources
No home use focused collective learning events 
organized
Social pressure on energy improvement limited to 
respect privacy of each household
Varied learning environments available:
Physical: interaction intended by the community and 
enhanced by design: site layout and provided facilities 
(eg. common house)
Internet based: internal email and on-line forum,
maintenance bespoke software managed by maintenance 
task team with on-line access to all members
Identifying 
areas for 
development
Poorly communicated designer model + unclear energy 
goals – lower individual awareness of the need/capacity 
for home use improvement
Maintenance task team oriented towards trouble 
shooting + securing basic maintenance – lack of
forward thinking ‘home use improvement’ agenda
Low expectations due to previous experiences
Performance: varied energy efficiency and achieved 
internal environment (e.g. RH) between dwellings
Skills: complex m&e systems installed - provide
experience with the provided technology and support for 
individual home use learning 
Varied actual user models of coping with technology –
potential for revealing ‘unknown unknowns’
Seeking 
solutions
No m&e specialist within the group + limited resources 
for external training
High problem solving capacity within the group
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In a large UK survey Seyfang et al [22] identify a number of different methods used by community 
groups to improve their understanding of energy use, demonstrating that a greater emphasis is put on 
engagement and dissemination rather than learning per se. They note the quality of the group concerned 
as decisive in terms of its success in achieving its aims, followed by the skills available within the group. 
A critical weakness identified was the lack of time available to the group. LILAC sees itself as a 
pioneering organization and much of its social learning is outward facing – disseminating to others. This
also ties in with Seyfang’s findings, which show that communities tend to be more outward facing than 
inward when trying to learn about energy use. At the same time, it is clear from LILAC’s task team 
structure that understanding home energy use is only one of a number of key concerns related to low 
impact living and is not a top priority. With limited time, members have to balance their collective desire 
to understand the various aspects involved in developing low impact living with their need to 
communicate to others and their need to try and understand how their own homes perform. A dedicated 
‘maintenance task team’ manages incident reports for all the households organizing necessary repairs 
with the help of bespoke software accessible to all members. The system takes care of all trouble shooting 
needs but little time is left for forward planning by reflecting on current home use patterns and 
possibilities to facilitate further improvements. Some team members seem to have acquired enough 
expertise and experience to know the limitations of the systems installed and have control over their 
internal environment but this know-how is not yet widely disseminated.
6. Conclusions
This paper has demonstrated an initial conceptual framework for collective learning of home use and a
proposed SL tool. The tool sets out the scope of analysis needed to understand the home use learning 
challenges and identify barriers and opportunities of collective learning process in a specific context. A
case study of a low carbon housing development in England indicates strong potential in the community 
for collective home use learning which has not yet been followed through. The analysis focused on 
challenges presented by ventilation through MVHR system and varied levels of understanding and 
performance across the case study dwellings established. There are clear barriers for social learning in 
this context which the initial use of the SL tool analysis has begun to identify:
x there may be a general lack of awareness of differences in skills and understanding existing within a 
community, as people are not always willing to show each other that they don’t understand how to 
use their home – if so numerous occasions for knowledge and skills exchange may never be used to 
improve home use understanding. Thus there is no guarantee that a hub and spoke structure will 
automatically ensure collective learning as evidenced by the initial inefficiency of internal 
dissemination of know-how in the LILAC development.
x at an individual level the benefits of getting involved in social learning may not be clear – unless 
there is major issue of lack of perceived comfort or high energy bills – neither is the case in LILAC.
Not all involved equally benefit from engaging in collective home use learning process: the most 
advanced users gain least but without them the social learning process does not work.
x occupants don’t know that they don’t know – so they don’t look for solutions or improvements. The 
issues with v
At the same time, there are also clear opportunities for social learning evidenced by the initial SL tool
observations in this research. One of the important potential advantages of learning through social 
interaction within a community is to unlock individual misperceptions of control through exposure to 
different ways of approaching and dealing with the same comfort/energy/water saving issues by other 
people. This may lead to discovering various system misuse or failures that otherwise one copes with –
unaware that some feature may be designed to work differently. Without this social learning there is a 
 Magdalena Baborska-Narozny et al. /  Energy Procedia  62 ( 2014 )  492 – 501 501
major long term risk of being unaware that something is wrong or that one does not understand and uses 
the system incorrectly – developing long term bad habits based on wrong assumptions.
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